Homologous recombination contributes to the repair of zinc-finger-nuclease induced double strand breaks in pig primary cells and facilitates recombination with exogenous DNA.
Site-specific nucleases have become powerful tools for genome editing by the introduction of end-joining-mediated mutations, but it is unclear to which extent induced double strand breaks will also facilitate homologous recombination with exogenous DNA. This question is, however, of particular importance for somatic cells, which have to be modified for the generation of large animal models, but, on the other hand, have also been described to be reluctant to recombination-based DNA repair. Here, we examined zinc-finger nucleases for their potential to introduce modifications in pig somatic cells via end-joining or recombination. We found that co-transfection with nuclease-encoding plasmids resulted in a dramatic boost of recombination with different targeting vectors, suggesting a much more prominent role of this repair pathway in somatic cells than was previously thought. Although recombination with any of the vectors even occurred on both alleles of the target gene, we found also evidence for distinct properties of the used vectors regarding their preference for mono-allelic or bi-allelic modification. Thus, we show that the combined usage of site-specific nucleases and targeting vectors does not only promote homologous recombination in somatic cells but might also resemble a promising tool for detailed examination of DNA repair pathways.